Alterations in growth hormone secretory dynamics in adolescent girls with anorexia nervosa and effects on bone metabolism.
Anorexia nervosa (AN) is a disorder that is increasing in frequency in adolescents, and the age of onset is often in the prepubertal years, potentially affecting the development of peak bone mass and linear growth. The GH-IGF-I axis plays an important role in bone formation, and alterations in GH secretory patterns have been described in adult women with AN. However, GH secretory dynamics in adolescents with AN have not been described, and the effects of alterations in GH secretory patterns and GH concentration on bone metabolism in AN are not known. We examined patterns of GH secretion by deconvolutional analysis, and GH concentration by Cluster analysis, in adolescent girls with AN (n = 22) and controls (n = 20) of comparable bone age and pubertal stage. We also examined the roles of cortisol, leptin, and estradiol in the regulation of GH secretion and concentration, and the relationship of GH secretory patterns and concentration to bone metabolism. Basal GH secretion and secretory pulse number in adolescent girls with AN were increased compared with control values (P = 0.03 and 0.007, respectively), and increased disorderliness of GH secretion (approximate entropy) was found in AN (P = 0.004). Mean and nadir GH concentrations and total area under the concentration curve were increased (P = 0.03, 0.002, and 0.03, respectively), and IGF-I levels were decreased (P = 0.0002) in girls with AN compared with healthy adolescent girls. IGF-I levels correlated negatively with nadir GH concentrations (r = -0.35; P = 0.02). Serum cortisol levels were higher in girls with AN than in controls (P < 0.0001) and correlated inversely with IGF-I (r = -0.58; P = 0.0001) and weakly with GH concentration (area under the concentration curve; r = -0.43; P = 0.05). A strong inverse relationship between markers of nutritional status (body mass index, fat mass, and leptin) and basal and pulsatile GH secretion, and mean and nadir GH concentrations was observed. GH concentration predicted levels of all markers of bone formation and a marker of bone resorption (N-telopeptide) in healthy controls, but not in AN. We demonstrate increases in basal GH secretion, number of secretory bursts, and GH concentration in adolescents with AN compared with controls, accompanied by low IGF-I levels. These data are consistent with the hypothesis that an acquired GH resistance occurs in this undernourished group. We also demonstrate that GH secretion and concentration are nutritionally regulated, and that the effects of nutrition exceed the effects of cortisol on GH concentration. Acquired GH resistance may play a role in the osteopenia and decreased peak bone mass frequently associated with AN.